Cholesterol metabolism in the hamster has been shown to resemble that in the human in many aspects, including bile acid production, whole body and hepatic cholesterol synthesis, the plasma lipoprotein profile 11 1. and the ability to produce lithogenic bile in response to various dietary manipulations 121. The hamster, therefore, should provide a good model for human cholesterol metabolism. Recently, we have characterised cholesterol metabolism in primary cultured hamster hepatocytes. in terms of cholesterol synthesis and esterification, cholesteryl ester hydrolysis and bile acid synthesisl3l. In the present study we have further characterised cholesterol metabolism in this system by studying lipoprotein secretion.
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Hamster hepatocytes were prepared as before 141. After the initial 4h of culture, when the cells had adhered to the dishes, the medium containing fetal calf serum and insulin was removed, the cells washed twice with Williams' medium E without fetal calf serum and insulin, and 2ml of similar medium was added to each dish. This represents time zero in all experiments. and at various time points over 24h of culture, the medium was collected and analysed for apolipoproteins and lipids.
Lipoproteins secreted by cultured hamster hepatocytes were obtained by ultracentrifugation 151, and the apolipoproteins were analysed by SDS-PAGE 161. The results ( Figure I ) show that the major apolipoproteins synthesized by hamster hepatocytes are apoB-100. apoA-I, apoE and apoCs. This is a similar pattern to that reported for the rat 171, except in the rat, the apoA-I was found to be a minor constituent of the apolipoproteins synthesized, and that significant amounts of apoA-IV and apoB-48 were also found.
When the cells were incubated with mixture of I3HI or I amino acids (15 pCi/plate) for 24h, radioactivity was found to be incorporated into each of these apolipoproteins. however, most of the activity was associated with apoE and apoA-I. This demonstrates that the apolipoproteins were newly synthesized in the cells and secreted into the medium. Abbreviations used: VLDL, very low density lipoprotein.
Lipids were extracted from lipoproteius uith dilorolorm: methanol (2: I viv). and separated by t h i n layer chromatogr;kphy.
After elution into isopropanol. the triacylplycerol. cholesterol and cholesteryl ester were assayed enzymatically. The results (Table I ) show that approximately YO% of the triacylglyccrol and 80% of the cholesteryl ester are found associated with the VI.I)I, fraction (d<l.006g/ml). whcrcas the uncstcrified cholestcrol was distributed between the VLDL fraction and the fraction containing higher density lipoproteins ( 1.006-1.21 piml). Secretion of lipids associated with the d< I .006g/nil fraction of medium from cultured hamster hepatocytes has been reported previously but n o data on apolipoproteins was given 181. Recent in vivo experiments 191 have shown that hamsters fed a diet supplemented with cholestyramine. a bile acid sequestrant, resulted in hypotriglyceridemia. and this was attributed to a reduction in VLDL production. T o examine this effect. we have studied VLDL secretion by cells from hamsters fed a diet containing 2% cholestyramine for I week. This treatment resulted in a marked reduction in triacyplycerol secretion over the 24h culture period (Table I ). Preliminary work indicates that apoB-I00 secretion is also reduced.
Tablel. Concentrations of cholesterol (C, unesterified; CE. In summary, the results presented here show that hamster hepatocytes in monolayer culture actively synthesizc most of thc major plasma circulating apolipoproteins and that most of the cholesteryl ester and triacylglycerol secreted by the cells is associated with VLDL fraction. VLDL secretion followed the in vivo metabolic pattern with respect to dietary manipulation in heing reduced by cholestyramine feeding. Our findings demonstrate that cultured hamster hepatocytes provide a suitable model for the study of the regulation of the synthesis and secretion of plasma lipoproteins. V-Q.H. was supported by M.R.C. collaborative studentship sponsored by SmithKline Beecham Pharmaceuticals.
